The prevalence of persistent left superior vena cava (PLSVC) in the general population has been estimated to be approximately 0.3%, as determined by autopsy. PLSVC is hemodynamically insignificant if it is not associated with other congenital cardiac anomalies, and usually goes unrecognized until a left superior approach to the heart is required. Here, we report a 60-year-old male diagnosed with dilated cardiomyopathy, who had survived an episode of sudden cardiac arrest with documented ventricular fibrillation. PLSVC was recognized incidentally while implanting an implantable cardioverter-defibrillator (ICD). The ICD was successfully implanted through the left superior vena cava via the coronary sinus using a straight stylet and an active fixation device. (Korean J Med 2014;87:328-333) 
INTRODUCTION
Persistent left superior vena cava (PLSVC) was first described by Edwards and DuShane in 1950 [1] . The prevalence of PLSVC has been estimated to be 0.3% of the general population through an examination of a large sample of unselected autopsies, and is much higher in patients with congenital cardiac anomalies, ranging from 3% to 9% [2, 3] . The PLSVC generally drains into the right atrium (RA) through the coronary sinus (CS) [4] . An isolated PLSVC is usually not recognized until a left cephalic or subclavian approach is used in diagnostic or therapeutic transcatheter procedures. The transvenous introduction of a lead from the RA to the right ventricle (RV) may be a technically demanding procedure in subjects with a PLSVC.
Here, we report a patient with a PLSVC, in whom an RV implantable cardioverter-defibrillator (ICD) lead was implanted successfully. To our knowledge, this is the first case report of ICD implantation through the left side in a patient with a PLSVC in Korea.
CASE REPORT
In July 2007, a 60-year-old male with no relevant prior medical history felt heavy in his chest and collapsed at Incheon International Airport. There was no history of any cardiopulmonary symptoms or family history of heart disease or sudden death. He was not taking any medication. The basic life-support team found the patient lying on the ground and initiated cardiopulmonary resuscitation immediately. Upon arrival at the emergency department, the patient was intubated and ventricular fibrillation (VF) was documented (Fig. 1A) .
Multiple electrical countershocks resulted in a stable pulse and the patient was transferred to the cardiac intensive care unit for observation. On the subsequent day, the patient again went into hemodynamically unstable VF and underwent successful cardioversion. Although amiodarone infusion began to stabilize the patient, he experienced several episodes of VF thereafter, each of which was treated successfully with cardioversion. Twelve episodes of VF were recorded within 48 hours of admission.
After conversion, cardiac evaluation revealed a normal sinus rhythm on 12-lead electrocardiogram (Fig. 1B) and an enlarged cardiac silhouette without pulmonary congestion on chest X ray. Echocardiography showed that the left ventricle was dilated and the left ventricular function was severely depressed with an ejection fraction of 18%. Cardiac catheterization revealed no stenosis in the coronary arteries.
Routine laboratory tests, including metabolic panel and electrolytes, were within the normal limits. A diagnosis of dilated cardiomyopathy was made. As the patient had survived an episode of sudden cardiac death with documented VF, and he had advanced heart disease, it was decided to implant an ICD considering the results of a previous meta-analysis of AVID, CIDS, and CASH results [5] .
Under local anesthesia, the left subclavian vein was punctured using Seldinger's technique and a guide wire was Generally, the condition is asymptomatic and hemodynamically insignificant if it is not associated with other congenital cardiac anomalies. Moreover, unless specifically searched for, the presence of a PLSVC may be overlooked, including on two-dimensional echocardiography [11] . Therefore, [19, 20] . In two patients with AV nodal reentry tachycardia, successful radiofrequency catheter ablation was performed with energy delivery at the enlarged CS through the PLSVC [21] . The fifth patient with chronic atrial fibrillation did not undergo the transvenous approach, but was diagnosed with a PLSVC by contrast echocardiography using agitated saline [22] .
Although the QT intervals corrected for heart rate using
Bazette's formula varied over a wide range from 400 to 600 been reported to raise defibrillation threshold [24] .
There were several important aspects of this case. First, PLSVC is an important anatomical finding when a left superior approach to the heart is considered. Therefore, the internist or cardiologist should be aware of the possibility of a PLSVC when a guide wire or catheter takes an unusual left-sided downward course. In addition, a literature review as well as this case report emphasized the fact that although manipulating the catheter is technically difficult, a PLSVC does not prevent successful device implantation. Finally, the present case showed that the usage of a straight stylet may help overcome the technical difficulties encountered when introducing a lead from the RA to the RV, which has not been reported previously. We suggest use of a straight stylet, which allows easy access to the RV in our experience.
In summary, we reported a patient with PLSVC in whom successful ICD implantation was possible. To our knowledge, this is the first case report of ICD implantation by the left side in a patient with PLSVC in Korea.
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